[Numerical simulation of isothermal equilibrium adsorption of virus onto typical soils in China].
An isothermal batch experiment was conducted in the laboratory to compare adsorption of bacteriophages MS2 and phiX174 onto 6 different soils (red loam soil, red clay soil, wushan soil, huangni soil, sandy fluvo-aquic soil and loamy fluvo-aquic soil) in China. Soils with sterilized or non-sterilized treatment were used. Relative coefficients of each numerical simulation of the isotherms using three models were evaluated. The results show that the properties of the soil and virus, and presence/absence of the soil autochthonous microorganisms have pronounced effect on the virus adsorption. Both MS2 and phiX174 are almost completely adsorbed by the red clay soil, but minimal adsorption is observed in the two fluvo-aquic soils. Adsorption of phiX174 to all the non-sterilized soils is generally much greater than that of MS2, while sterilization leads to opposite results. Freundlich and Langmuir isotherms are found to have better coefficients to simulate the apparent steady-state virus concentrations. Freundlich isotherm is capable of demonstrating the effect of virus concentration on adsorption behavior. Langmuir isotherms can be used to compare relative adsorption among treatments, while the present study suggests that maximum adsorption can not be calculated when using the Langmuir isotherms.